Background: Childhood reading difficulties (RDs) and behaviour problems (BPs) are well-established predictors of secondary school noncompletion. However, few studies have examined the risk of secondary school noncompletion for children with differing combinations of the two childhood problems. Even less is known about potential mediators of relationships between the two childhood problems and secondary school noncompletion. Aims: This study examined whether key indicators of social connectednessadolescent school engagement, and family and peer attachment-mediated relationships between childhood RDs and BPs and secondary school noncompletion. Sample: Data were drawn from the Australian Temperament Project, a longitudinal study that has followed a large community sample across 16 waves from infancy to adulthood. Methods: Using standard reading and BP assessments, four childhood exposure groups were identified at 7-8 years: RDs-only, BPs-only, RDs + BPs, and Neither Problem. Results: Both groups with prior BPs had significantly poorer early-adolescent school engagement, and family and peer attachment than the RDs-only and Neither groups. School engagement mediated the relationship between childhood BPs and secondary school noncompletion but there was no evidence of similar mediation by family or peer attachment. Adolescent social connections did not mediate the effects of childhood RDs. Conclusions: The adverse long-term consequences of childhood BPs on secondary school noncompletion may be alleviated by targeting adolescent school engagement. Intervention implications are discussed.
| INTRODUCTION
Two common and concerning problems experienced by children are reading difficulties (RDs) and behaviour problems (BPs) as they can become entrenched (Campbell, 2006) , affect personal well-being over a wide range of life areas (Carroll, Maughan, Goodman, & Meltzer, 2005) , impede academic progress (Willcutt, Betjemann, Pennington, Olson, & DeFries, 2007) , and jeopardise secondary school completion (Orpinas, Raczynski, Peters, Colman, & Bandalos, 2015) . Noncompletion of secondary school can have many negative consequences, including lower participation in tertiary education (Fergusson, Swain-Campbell, & Horwood, 2002) ; poorer occupational outcomes (Lansford, Dodge, Pettit, & Bates, 2016) ; increased risk of licit and illicit substance use (Maynard, Salas-Wright, & Vaughn, 2015) ; poorer physical health (Lansford et al., 2016) ; mental health problems (Maynard et al., 2015) ; and criminal behaviour (Lansford et al., 2016; Maynard et al., 2015) .
Numerous risk factors have been identified for secondary school noncompletion. At an individual level, these include male sex (Wood, Kiperman, Esch, Leroux, & Truscott, 2017) ; academic difficulties in childhood and adolescence (Daniel et al., 2006) ; lower cognitive skills (Pagani, Brière, & Janosz, 2017) ; disengagement from school (Henry, Knight, & Thornberry, 2012) ; child/adolescent BPs (Orpinas et al., 2015) ; substance use (McCaffrey, Pacula, Han, & Ellickson, 2010) ; and mental health problems (Daniel et al., 2006) . Family, peer, and school risk factors include low family socioeconomic status, less effective parenting, poor family attachment among adolescents (Blondal & Adalbjarnadottir, 2014) ; being bullied, low attachment to prosocial peers, deviant peer affiliations (Doren, Murray, & Gau, 2014) ; and school socioeconomic disadvantage and climate (Jia, Konold, & Cornell, 2016) . Additionally, an accumulation of factors is often found, suggesting that secondary school noncompletion is the culmination of multiple intersecting factors (Duperé et al., 2015) .
Influential theories describe secondary school dropout as the end point of a process rather than a discrete event. Finn (1989) posits two alternative pathways: the frustration selfesteem route in which persisting school failure causes frustration and low self-esteem, which in turn lead to negative behaviours and school withdrawal; and the participationidentification pathway which proposes that students who actively participate in school develop a sense of identification and adopt school-related goals, which keep them committed to finishing their secondary education. Rumberger (2011) synthesises the risk factors described earlier into two key processes: individual antecedents (e.g., skills, attitudes, and behaviours) and institutional influences (e.g., school, family, and community characteristics). These two processes interact, with institutional factors shaping the impact of individual factors. Both theories highlight the complexity of factors and pathways leading to school dropout and both propose a pivotal, mediating role for school disengagement.
Very little research has compared secondary school completion outcomes for adolescents with differing combinations of childhood RDs and BPs. However, Australian Temperament Project (ATP) findings show that the presence of either problem elevates risk. Just under 20% of adolescents with prior RDs-only or BPs-only did not complete secondary school compared with 5% of adolescents without these childhood problems (Smart et al., 2017) . The risk from co-occurring problems was much higher, with more than half of those with child RDs + BPs not completing secondary school. Only Maughan, Gray, and Rutter (1985) have examined secondary school completion outcomes for similar groups, with broadly comparable findings reported.
To understand the mechanisms underlying these risk relationships, it is important to examine potential mediators of developmental pathways. Such research could address significant and as yet unanswered questions such as (a) why children with BPs and average-or-better childhood reading skills have significantly worse rates of secondary school noncompletion than their counterparts without BPs; and (b) given the strong links found between learning difficulties and secondary school noncompletion (Cortiella & Horowitz, 2014) , why secondary school completion rates are so much better among RD-only children than RD + BP children. Social transmission pathways are among the most attractive to explore because they offer a range of potentially modifiable targets for intervention.
Key social processes include the connections young people make to their schools, families, and peers. The theories of Finn (1989) and Rumberger (2011) both highlight the role of school disengagement in compromising educational outcomes, especially failure experiences (which are commonly experienced by children with RDs or BPs) and school
WHAT IS ALREADY KNOWN ON THIS TOPIC?
• Childhood RDs and BPs overlap substantially and are developmentally connected.
• Both childhood problems are highly persistent and difficult to remediate.
• Both are established risks for compromised adult educational and occupational outcomes.
WHAT THIS PAPER ADDS?
• Outcomes for children showing differing profiles of reading difficulties and behaviour problems should be examined separately since they differ substantially in their long-term prognosis and the degree to which this is mediated by adolescent school attachment.
• The findings highlight the heterogeneity of children showing childhood reading difficulties, reinforcing the need for individualised interventions that address their differing needs.
• The significant mediation of the effects of childhood behaviour problems on secondary school completion found suggests that keeping these young people engaged in school in early adolescence may ameliorate the negative long-term effects of child behaviour problems.
factors. Additionally, the Social Development Model (Catalano & Hawkins, 1996) proposes that secure connections (attachments) to families, peers protect against involvement in risk taking and flow on to facilitate positive outcomes such as secondary school completion, while insecure connections compromise outcomes. Little is known about the role that child RDs and BPs play in disrupting secure connections to school, family, and friends, thereby increasing risk for secondary school noncompletion. Yet these are plausible pathways that may offer important prevention and intervention targets.
The transition from elementary to secondary school can be a crucial period in which developmental pathways change (Smart et al., 2003) . This period encompasses the onset of puberty, the acquisition of more advanced cognitive skills (Spear, 2000) , and the challenges of new developmental tasks such as identity formation (Erikson, 1968) . It is also a time in which school engagement is known to decrease (Benner, 2011) . We, therefore, focus on social processes during this pivotal period.
This article examines whether key school, family, and peer attachments mediate risk relationships between childhood RDs, BPs, and secondary school noncompletion. The context for the research is the longitudinal ATP, which has previously examined developmental pathways between childhood RDs and BPs (Prior, Sanson, Smart, & Oberklaid, 1995; and the consequences of the two childhood problems for adolescent and early adult outcomes (Smart, Prior, Sanson & Oberklaid, 2001; Smart et al., 2017) .
The study investigates three questions:
1. Do RDs-only, BPs-only, RD + BP, and Neither childhood groups differ on levels of adolescent school engagement and family and peer attachment? 2. Do associations between the two childhood problems and secondary school noncompletion remain once adolescent-mediating variables are included? 3. Do mediated effects differ across the RDs-only, BPsonly, and RD + BP groups?
Participants were members of the ATP, an ongoing, longitudinal study of children's development from infancy to adulthood. Commencing in 1983, a representative sample of 2,443 children aged four-to-eight months and families was recruited from 67 urban (n = 1,604 children) and rural (n = 839 children) areas of Victoria, Australia (Prior, Sanson, Smart, & Oberklaid, 2000) . The study assesses a wide range of domains, ranging from children's personal, family, school, and peer characteristics to adult employment and couple relationships. Data are collected through mail surveys, with 16 waves completed to date. Mothers participated at every wave; maternal and child health nurses at 4-8 months; teachers at 5-6, 7-8 and 11-12 years; and the children have participated from 11-12 years on (Prior et al., 2000; Vassallo & Sanson, 2013 Reading skills at 7-8 years were assessed using the ACER Word Knowledge Test -Level B (WKT-B; Australian Council for Educational Research, 1969) . Children were required to read and comprehend target words, selecting from three alternatives the word closest in meaning to the target (20 target words, 80 words in total). The WKT-B's capacity to accurately measure children's reading skills is supported by correlations of 0.73 between the Neale Analysis of Reading Ability Revised (NARA-R; Neale, 1988) at 6-7 years and the WKT-B for n = 190 ; and 0.64 between the NARA-R at 9-10 years and the WKT-B for n = 310 .
Identification of reading difficulties
The lowest 16% of the ATP WKT-B distribution was used to identify children as having RDs at 7-8 years, matching the prevalence for Australian children of the same age and epoch (Keeves, Matthews, & Bourke, 1978) . A follow-up of RD children at 9-10 years found that 74% had RDs and 14% were borderline using the NARA-R . Another RD subsample follow-up at 13-14 years revealed that 80% had reading, spelling, and/or mathematics learning difficulties (Smart et al., 2001) . Thus, the classification of children as having RDs at 7-8 years appears to have been accurate and reliable.
No reading difficulties
Children at or above the ATP cohort mean on the ACER WKT-B were classified as not having RDs. This criterion ensured that children in the Neither and BPs-only groups did not have borderline RDs.
| Behaviour problems at 7-8 years
Child BPs were assessed using parent and teacher reports on the Rutter Child Behaviour Questionnaire (CBQ; Rutter, 1967; Rutter, Tizard, & Whitmore, 1970) . The CBQ assesses Hostile-Aggression, Hyperactivity-Distractibility, AnxiousFearfulness and Total Behaviour Problems. ATP Cronbach alphas ranged from 0.65 to 0.83, with an average over all subscales of 0.76.
Identification of behaviour problems
Children were classified as showing high levels of BPs if parent and teacher reports at 7-8 years were one SD or greater above the ATP cohort mean on one or more CBQ subscale. Children were thus displaying significant BPs across differing contexts according to independent sources. This criterion was rigorous as there is generally limited agreement between these sources (Smith, 2007) . Using only one type of BP (e.g., hyperactivity) was not possible due to high comorbidity with other BPs and the small group sizes available once groups were further differentiated by the RD status. The RD + BP group was quite small when these strict criteria were used and included few girls. Research indicates that RDs are experienced by reasonably similar proportions of each sex (Siegel & Smythe, 2005) , hence the RD + BP group sex disparity did not adequately reflect population trends. To increase statistical power and achieve a more equal sex balance, the parent-report criterion for RD + BP-group girls was modified to 0.5 SD or more above the mean (the teacher report criterion was unchanged).
No behaviour problems
To ensure that children in the RD-only and Neither groups were clearly free of BPs, the criterion stipulated that parent and teacher ratings should be no higher than the ATP cohort means on all CBQ subscales. The resulting RDs-only group was quite small and few boys met the selection criteria. The criterion for RD-only boys was modified to no more than 0.5 SD above the mean by parent report to increase statistical power and reduce the sex disparity (the teacher report criterion was unchanged).
| Formation of RDs-only, BPs-only, RD + BP, and neither groups
Using these criteria, four groups were formed: RD + BP (n = 38, 66% male), RDs-only (n = 38, 37% male), BPsonly (n = 66, 58% male), and Neither (n = 125, 35% male). The nonsignificant differences between RD + BP and BPsonly girls, or RDs-only and Neither boys, in BPs at 7-8 years and our previous analyses showing that modification of the cutoffs did not affect the findings (Smart et al., 2017) support the use of modified cutoffs to increase statistical power. Table 1 displays group profiles on RDs and BPBPs at 7-8 years.
| Potential mediators 2.4.1 | School engagement
Definitions of school engagement vary, but there is agreement about its multidimensional nature (Appleton, Christenson, Kim, & Reschly, 2006) . School engagement comprises psychological engagement (e.g., a sense of belonging, identification); academic engagement (e.g., diligence, completion of homework); behavioural engagement (e.g., attendance, compliance); affective engagement (e.g., enjoyment, relationships with teachers and peers); and cognitive engagement (e.g., students' interest in the subject matter, willingness to learn). While the components cover distinct aspects they also overlap conceptually and are statistically correlated (Fredericks, Blumenfeld, & Paris, 2004) . The two ATP measures include elements of the academic, behavioural, and affective components of school engagement.
School involvement
Parent and adolescent reports of school involvement were obtained at 12-13 years (the first year of secondary school) and 13-14 years using the ATP-devised School Problems Scale (SPS; Prior et al., 2000) . The items were: "understanding the work in class"; "managing school rules and routines"; and "getting assignments and homework done." Response options ranged from 1 = "no problem at all" to 4 = "a big problem." Parent and adolescent responses across the two waves were combined (12 items in total). The use of two reporters aimed to reduce possible observer bias. Pearson correlations of 0.69 and 0.65 were found across the two time-points and sources of report, respectively. A Cronbach alpha of 0.86 was obtained for the composite score. The SPS has differentiated participants showing high and low levels of antisocial behaviour (Vassallo et al., 2002) and high or low risky driving propensities (Vassallo et al., 2007) , supporting the scale's discriminant validity.
Relationships with teachers
Parent and adolescent reports of relationships with teachers were obtained using the ATP SPS (Prior et al., 2000) and the same methods as the school involvement scale. The items were: "getting on with teachers" (reported by both sources) and "getting into trouble from teachers" (reported by adolescents), yielding six items over both sources and time-points. Pearson correlations of 0.59 and 0.60 were obtained across the two time-points and reporters, respectively. The scale's Cronbach alpha was 0.82.
| Family attachment
An 8-item, short form of the Inventory of Parent and Peer Attachment (IPPA; Armsden & Greenberg, 1987 ) assessed adolescent-reported family attachment at 13-14 years (e.g., "I tell my parent about my problems and troubles.") Response options ranged from 1 = "almost always true" to 5 = "almost never true," and the Cronbach alpha was 0.85.
| Peer attachment
An adolescent-reported, short form of the IPPA (Armsden & Greenberg, 1987) assessed peer attachment at 13-14 years.
The items and response options paralleled the family attachment items, with a Cronbach alpha of 0.76 obtained.
| Potential confounders
Several factors related to one or both childhood problems were included as controls: maternal age, educational background, and non-English-speaking background; number of children in the family; single-parent family; and child sex. Variables were coded as:
1. Maternal age at the birth of the ATP child: 5 = less than 21 years; 4 = 21-25 years; 3 = 25-29 years; 2 = 30-32 years; and 1 = 35+ years. 2. Maternal non-English speaking background: 1 = yes and 0 = no. 3. Maternal educational level when children were 7-8 years: 4 = year 10 or lower; 3 = year 11 or 12; 2 = postsecondary diploma/certificate; and 1 = university degree. 4. Number of children living in the household when children were 7-8 years, with 4 = 4+ children; 3 = 3 children; 2 = 2 children; and 1 = one child (i.e., the study child). 5. Number of parents living in the household when children were 7-8 years, with 1 = one parent and 0 = two parents. 6. Child sex: 1 = male and 0 = female. Analyses use data from the 6th (7-8 years), 9th (12-13 years), 10th (13-14 years), and 13th ATP waves (19-20 years) and Stata 14 (StataCorp, 2015) . To investigate differences in the adolescent mediators, four Analysis of Variance tests (ANOVAs) were undertaken, with Cohen's d effect sizes (Cohen, 1988) used to determine the strength of differences between individual pairs of groups. Group differences in secondary school noncompletion were investigated using logistic regressions, with the effects of covariates and mediators included at differing steps. A prognostic modelling building approach was used in which the primary exposure-outcome relationship was first estimated, followed by adjustment for confounding factors, then the inclusion of each potential mediator separately. Finally, a model that included RD/BP status, significant mediators, and covariates was estimated.
| Mediation analyses
Path analysis was used to investigate mediation of the effect of childhood RDs and BPs on secondary school completion by adolescent school engagement, and family and peer attachment using Mplus 7.2 (Muthén & Muthén, 1998 after adjusting for the effects of covariates. The significance of mediated effects was determined by examining the 95% biascorrected, bootstrapped confidence intervals. If these did not include zero, a significant effect was indicated. As the bias-corrected, bootstrapped confidence intervals are asymmetrical, they could not be pooled across the 50 imputed datasets using Rubin's rules (2004) . Hence, results for each imputed dataset were examined separately and the most extreme upper and lower confidence intervals across all imputed datasets are reported. As these are the largest confidence intervals found, our estimates are conservative.
| Multiple imputation
Multiple imputation was used to address missing data (Graham, 2009) . No data were missing in the RD//BP grouping variable or covariates but a small amount was missing in the outcome variable and mediators. Rates of missing data ranged from 0.8 to 18.4%. The Neither group had the least missing data while the other groups had generally similar levels. Fifty datasets were imputed using Stata 14 for the 267 children identified as having RDs and/or BPs or neither problem at 7-8 years. Data were imputed under a multivariate normal model and used all variables included in analyses plus additional variables known to be associated with RDs, BPs, mediators, or the outcome (e.g., peer relationships and school engagement at 15-16 years). Results comprise pooled estimates combined using Rubin's rules (Rubin, 2004) .
3 | RESULTS 3.1 | Group differences in school engagement, family and peer attachment Table 2 shows group means and SDs on school involvement, teacher relationships and family and peer attachment, plus ANOVA results, also including the entire ATP cohort means and SDs for comparison.
The RD + BP group was significantly poorer than the Neither and RDs-only groups on all variables, with differences on school involvement being in the large effect size range, in the medium range on teacher relationships, and in the small range on family attachment. Differences on peer attachment were in the small range when comparing to the Neither group and the medium range when comparing to the RDs-only group.
The BPs-only group was significantly poorer than the Neither group on all adolescent variables, with similar effect sizes to those found for the RD + BP group except on peer attachment where there was a medium effect. It was also significantly poorer than the RDs-only group on all four aspects (medium effects).
The RDs-only and Neither groups differed significantly only in school involvement (small effect). This finding was largely driven by differences in one of the items making up the school involvement scale, with the RDs-only group being significantly worse on "understanding the work in class" at 12-13 and 13-14 years as reported by adolescents and parents. It is interesting to note that while not significantly different, the RDs-only group showed slightly closer attachments to families and peers than the Neither group.
The BPs-only and RD + BP groups also significantly differed in school involvement (small effect) but not in the other adolescent variables. This difference was also driven by the RD + BP group being significantly poorer in "understanding the work in class" by both sources and at both time-points.
Inspection of group means revealed that levels were generally below the midpoint of minimum and maximum possible scores, indicating more positive levels of engagement or attachment. Hence while some individuals may have reported very low levels, this was not typical overall. Although substantial group differences were evident using Cohen's d (1988) , these should be interpreted within the general trend for groups to exhibit moderate or better levels of school engagement, and family and peer attachment. Table 3 shows unadjusted and adjusted results for the prediction of secondary school noncompletion by childhood problem status obtained using the prognostic modelling approach described previously. As mediation effects are the main focus, models 3 to 7 are the most salient.
| Secondary school noncompletion
These models revealed that school involvement and teacher relationships were significantly related to secondary school noncompletion but family and peer attachment were not. The full model indicated that school involvement was the more salient influence because the effect of teacher a Possible range on school involvement and teacher relationships = 1-4; on family and peer attachment = 1-5. Higher scores reflect poorer school involvement, teacher relationships, and family and peer attachment. ATP = Australian Temperament Project; BP = behaviour problems; RD = reading difficulties. b F (3, 13,593) = 1,334.41, p < .0001. c F (3, 13,593) = 502.76, p < .0001. d F (3, 13,580) = 214.86, p < .0001. e F (3, 13,581) = 320.03, p < .0001.
TABLE 3
Logistic regression results showing unadjusted and adjusted associations between childhood RDs, BPs, and secondary school noncompletion (pooled estimates) relationships was no longer significant once school involvement was included. After the inclusion of each separate potential mediator, differences between the Neither and RDs-only groups on secondary school noncompletion were all nonsignificant, while differences between the RD + BP and Neither groups remained consistently significant, with odds ratios ranging from 7 to 14 (however, the large confidence intervals suggest that caution is needed, with the true value likely to be somewhat lower). The results for the BPsonly group were mixed, with significant differences relative to the Neither group still evident when teacher relationships, and family and peer attachment were included in the separate models but not when school involvement was included.
| Mediation
The mediation analyses showed that school involvement significantly mediated the effect of childhood BPs on secondary school noncompletion both when accompanied by RDs and when not (Table 4) . Teacher relationships also mediated the effect of BPs-only on secondary school noncompletion. The relationship between RDs-only and secondary school noncompletion was not mediated by either school engagement indicator. Family and peer attachment were not significant mediators of relationships between either childhood problem and secondary school noncompletion.
| DISCUSSION
Child RDs and BPs are established predictors of secondary school noncompletion, yet little is known about how to break entrenched patterns of risk in ways that enhance school completion. This study examined whether key indicators of social connectedness-adolescent school engagement, and family and peer attachment-mediated relationships between childhood problems and secondary school noncompletion. Using prospectively collected data spanning childhood to early adulthood, we showed that school involvement mediated the relationship between child BPs and secondary school noncompletion, but not between child RDs and school noncompletion. There was no statistical evidence of mediation by family or peer attachment.
| Group differences in adolescent mediators
The differing profiles of the childhood problem groups on school engagement, and family and peer attachment advance understanding of the processes and mechanisms influencing each group's progression towards secondary school completion. The RDs-only group tended to be conscientious and hardworking and to have close bonds with teachers, families and peers (as suggested by the group's mean scores and its similarity to the Neither group), which likely facilitated their secondary school retention and completion. In contrast, the RD + BP and BPs-only groups' poorer school engagement and attachment to others may have been instrumental in increasing their risk of secondary school dropout. The findings underscore the heterogeneity of children with childhood RDs, highlighting the need to examine outcomes for RD sub-groups showing differing behavioural profiles and to provide interventions that are targeted to children's unique needs. Overall, the findings point to the long-term deleterious effects of childhood BPs and are consistent with much previous research demonstrating adverse outcomes for young people with a history of BPs (e.g., Colman et al., 2009; Mannuzza & Klein, 2000) . They also suggest that RDs-only do not constitute a risk for poorer adolescent engagement and attachment. Prior research showing links between RDs and adverse outcomes generally did not distinguish between those with and without comorbid BPs (e.g., Swanson & Hsieh, 2009 ), hence the current results provide a more nuanced view of the risk arising from childhood RDs.
Comparison to other studies is limited as no studies were located examining adolescent school engagement and family and peer attachment in groups with differing childhood reading and behavioural profiles. However, findings from the Colorado Learning Disabilities Research Centre Study (CLDRCS), which has been following similar groups but focuses on attention deficit hyperactivity disorder (ADHD), showed that both ADHD groups (with and without reading disabilities) were significantly lower on positive social interactions and higher on social difficulties than RDs-only and Control groups at approximately 16 years (Willcutt et al., 2007) . Their RDs-only and Control groups did not significantly differ in social outcomes. Thus, the findings of the current study and the CLDRCS are consistent, suggesting that these trends are robust despite across-study differences in participant age, social outcomes, the childhood BPs examined, and measures of RDs.
| Secondary school noncompletion
Associations between childhood problems and secondary school noncompletion were reduced by early-adolescent school engagement, and family and peer attachment, although trends differed across the problem groups. The findings highlighted the ongoing negative consequences of comorbid childhood RDs + BPs, which were shown to have long-term consequences that were not accounted for by the more proximal adolescent factors included. School involvement was an important influence on the BPs-only group consistent with Finn's (1989 ), Rumberger's (2011 and the Social Development (1996) models and emphasising the crucial importance of keeping these young people engaged and motivated at school, especially in the period following the transition to secondary school. Maintaining high-quality teacher-student relationships also appeared to be important for young people with BPs-only. RDs-only childhood problems did not have significant consequences for secondary school noncompletion once adolescent mediators were included, although the mediation analyses did not reveal significant mediation effects for this group. Perhaps the inclusion of mediators in the logistic regression analyses moved marginally significant effects into the nonsignificant range. As mediation of the effect of child RDs and BPs on secondary school noncompletion has not, to our knowledge, been examined previously, it is not possible to make comparisons to prior research.
| Mediation effects
Formal tests examined whether the mediated effects suggested by the logistic regression results were significant. These revealed that the effects of childhood BPs on secondary school noncompletion, with and without co-occurring RDs, were significantly mediated by school involvement. However, the effects of RDs-only were not. Taking together these results and those of the logistic regressions, mediation appeared to be only partial for the RD + BP group because this group continued to significantly differ from the Neither group after the inclusion of mediators. The findings emphasise once again the far-reaching impact of comorbid childhood RDs and BPs.
School involvement and teacher relationships fully mediated the effect of BPs-only status on secondary school noncompletion, confirming the critical importance of maintaining this group's school engagement in early adolescence. Effects of childhood RDs-only appeared to be exerted directly only. Again, the paucity of similar prior research limits comparison. Finally, while there was no significant statistical mediation of secondary school completion by family and peer attachment, this does not imply that these emotional connections are unimportant, especially given other research demonstrating powerful effects of these attachments (e.g., Moretti & Peled, 2004; Nickerson & Nagle, 2005) .
| Differing effects across groups
The final issue addressed was whether effects differed across the three problem groups. As noted above, there were clear differences between the RDs-only and the two BP groups on levels of school engagement, and family and peer attachment, and also on the degree to which the adolescent factors mediated associations between childhood problems and secondary school noncompletion.
These results suggest that differing processes may be operating, carrying implications for the types of interventions that may be beneficial. For example, efforts to increase school engagement in early adolescence are indicated for young people with a history of childhood BPs. While interventions to improve family and peer relationships would likely also benefit these young people given their lower levels of family and peer attachment, our results indicate such interventions would be unlikely to improve rates of secondary school completion.
Interventions addressing school engagement and family and peer attachment are not indicated for young people with a history of RDs-only but attention to their academic progress would be valuable, as it would also be for the RD + BP group.
| Strengths and limitations
The study had several strengths, including the detailed longitudinal data available, the wide range of child, family, school and peer domains covered, and use of multiple reporters to obtain more reliable and valid assessments of functioning. The study also had some limitations that should be noted.
First, our group selection methods, which aimed to identify children with clear problems while excluding those who were borderline, resulted in some relatively small group sizes. Although multiple imputation was used to address this issue, corroboration of our findings using larger samples is needed.
Second, the criterion used to select some groups was modified to increase group sizes and statistical power. In particular, the criterion used to select RD + BP girls was modified for parent report but not teacher report to one or more scores being 0.5 of one standard above the ATP mean (or greater). Thus, scores for some RD + BP girls were not in the high range by parent report although they were by teacher reports. As noted earlier, there were no significant differences between RD + BP and BPs-only girls in the severity of BPs at 7-8 years, and results did not differ substantively when analyses were conducted using original and modified groups (Smart et al., 2017) . Modification of the cutoffs, therefore, appears to have had limited effect although it is still possible that the impact of BPs in girls has been somewhat underestimated. Again, corroboration using larger samples, which would allow the use of stricter criteria, would be valuable.
Third, our reading measure primarily assessed word reading and vocabulary knowledge, which are fundamental for the development of reading skills (Stanovich, 2005) . While word recognition tests can provide an accurate estimate of reading skills (Eldredge, 2005) , they do not measure reading fluency or prose comprehension. It is possible that some children experiencing mainly reading fluency or comprehension difficulties have been missed, affecting the generalisability of our findings (although all these reading components are highly inter-related, see Nation & Snowling, 1998; Pardo, 2004) .
Fourth, our review of the literature revealed many potential mediators, only some of which were investigated here. Other mediators are possible and merit investigation, particularly potentially modifiable school environment factors that were not available in the current study.
| Conclusions and implications
Secondary school completion is a crucial milestone for young people and is a gateway to tertiary education and subsequent occupational success (Marks, 2008) . This study aimed to provide insight into the direct and mediated effects of childhood RDs and BPs on the risk for secondary school noncompletion. Diverging effects were found for groups with differing childhood reading and behavioural profiles. Several implications can be drawn.
The adverse long-term consequences of childhood BPs highlight the importance of early prevention and intervention to inhibit their development. As prior ATP research revealed externalising BPs from 1-3 years of age frequently preceded the development of RDs , interventions to curtail their development prior to elementary school are warranted. For example, the Incredible Years (Webster Stratton & Herman, 2010) provides training for parents, teachers, and children to address childhood BPs and has achieved lasting positive effects (e.g., Jones, Daley, Hutchings, Bywater, & Eames, 2007; Posthumus, Raaijmakers, Maassen, van Engeland, & Matthys, 2012) .
Interventions in early elementary school are also needed to prevent the development of learning problems and help children showing BPs. Given the powerful consequences of comorbid problems, children with RDs + BPs should be the highest priority, with attention given to both their reading and behavioural difficulties. The Three Tier System offers a systematic program of mild to intensive reading interventions for children exhibiting RDs as well as regular screening and monitoring (Gersten et al., 2008) . Evidence supports its effectiveness (e.g., Denton et al., 2013; Kamps et al., 2007) . The School-Wide Positive Behavior Support program (Horner, Sugai, & Vincent, 2005 ) focuses on improving a school's climate, educating children on positive behaviours, remediation for BPs, and collection of systematic data to assess progress. It has been proven successful in decreasing discipline problems (e.g., Luiselli, Putnam, Handler, & Feinberg, 2005) and improving school attendance (e.g., Freeman et al., 2015) .
Intervention efforts need to be sustained through to the end of secondary school to prevent the school dropout of the vulnerable young people studied here. The transition to secondary school may be critical, with school engagement difficulties during this period found to be a potent risk for secondary school noncompletion among those with prior BPs. Strategies are needed to keep young people engaged and motivated, which can especially be a challenge for those with learning difficulties or BPs. These could range from the provision of a broad curriculum to cater for students' differing interests and skill levels, a school culture that values diverse skills and interests, recognition of achievements beyond academic areas, the creation of minischools or schools-withinschools, which group together students at specific year levels and mirror the more personalised elementary school climate, to being taught by highly skilled, experienced teachers in the early secondary years (Lamb & Rice, 2008) .
In terms of interventions, the Seattle Social Development Project and Raising Healthy Children Project have successfully targeted school engagement using multimodal interventions with children, teachers, and parents (Catalano, Haggerty, Oesterle, Fleming, & Hawkins, 2004) . Likewise, a variety of programs have effectively reduced school dropout (see the review of Wilson & Tanner-Smith, 2013) . For example, Check and Connect has shown success in retaining secondary school students showing learning, emotional, and/or behavioural difficulties until they complete secondary school (Maynard, Kjellstrand, & Thompson, 2014; Sinclair, Christenson, & Thurlow, 2005) .
In summary, this study has shown that childhood RDs and BPs carry long-term academic risks, although the impact of BPs on secondary school completion is mediated by adolescent school engagement. A number of programs and strategies show promise for the prevention or mitigation of RDs and BPs and for maintaining young people's school engagement in the early secondary school years.
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